CEL Shader Chapter 1

by Allan McKay

Although this tutorial is quite basic, the end effect can be useful and in some cases save you a lot of money. This tutorial goes through the steps on how to create a cel shader for max. All it really is is a simple material with falloff and some other settings to create a basic ink effect. 
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To start off, create some basic geometry, a ground plane and either a teapot, cylinder or a viewpoint cow, set it up so the object is sitting on top of the ground plane, and the ground plane is quite large in radius so the shadow doesn't exceed the radius of the ground. 
Next create a light above the scene to cast a shadow on the ground, set it to cast shadows of course. Followed by creating a camera to view out of (it's important to create a camera for falloff purposes later on). 

Load up the material editor and create a new material, call it CEL Material #1, to start off make the diffuce, specular and ambient colours 255 grey (R: 60 G: 60 B:60) set the self illumination colour to be 100. Set the material to be 2 Sided. Drop the specular level and glossiness to 0 and set the shader type to be oren nayer blinn. 
This basically makes a flat material, of course we need to set it to have ink outlines as well, so now go to the diffuse panel and choose falloff as the texture type. 
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Once you've selected falloff select colour #1 (the black colour) and change it to 255 grey just like the diffuse colour. Click on colour #2 (the white one) and change it to 0 grey. Click on the falloff type and choose towards/away. This means it falls off the object based on distance ect. from the camera. 

[image: image5.jpg]Towards : Anay

Il
| [f

Falolt Type:

Faloff Diectio:

Nore r

None.

Tomards / Away =

[Viewing Directon (Camera Zsis)




Scroll down to the bottom and under mix curve insert two points in the right middle, shift these points to the left a bit and move one point directly up and the other directly down, so that they form a straight vertical line, and move these poinlooking like something below. 
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You can also move the two middle parts slightly apart so the ink lines have a slight variation in colour, and make it more smooth rather than sharp ink lines, but too much gives away the illusion of 2D so be careful how much you move these points apart. 
Next we need to set the floor to be a material, all we really need the floor for is to carry the shadow, so create a new material and make it a matte/shadow material and adjust the shadow brightness to .6 so the shadow's mostly washed out. 

Assign the matte/shadow to the ground plane, and the cel material to the object. Now what's left is to go to the enviroment panel and change the background colour to be grey 255 (basically bright white like the material). 

Now if you want you can go to the effects panel and apply blur with a value of 2 to soften up the scene a bit, this washes it out a bit and makes it more soft but isn't necessary. 






Another thing to consider is in older cartoons, they blink and act a bit eratic, the ink isn't always as bold and they aren't as fine and accurate as the present cartooons. We can imitate this in max quite easily. 
Go to the effects panel and apply brightness and contrast to the scene, adjust the brightness to 1.0 and the contrast to 0. Go to the track view and open the render effects panel and then expand brightness and contrast and click on contrast. Click on the assign controller icon and choose noise float, right click on the contrast time bar (shown below) which should pop up the settings for the noise controller.
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These settings basically control a noise pattern which will control how eratic the flashing of the ink is, I have set up the seed to be 147 (the seed is just a random fractal algorythm, any number will do although). My strength is set to be 1.0 and ticked the >0 tickbox so that the strength only goes up to 1.0 and doesn't go below 0 (if it goes below 0 the ink will become extremely dark and unnatural (we don't want this to happen)). 

[image: image9.jpg][Noise Controlles : Contrast ]

Seed[TT7— 2| Stena[T0—— 2fF0 50
Freency [3775 2]

Fractal Noise 7' Rampin[0 3|
Fowpross[T% 2| RampoulT—— 2|
Chasceiic Giogh





 INCLUDEPICTURE "http://www.3dluvr.com/content/artz/3dsmax/std/cel1c/pic11.jpg" \* MERGEFORMATINET [image: image10.jpg]




Frequency controls how fast everything cycles, and fractal noise I've ticked which allows me to adjust how sharp the actual fractal pattern gets. The characteristic graph demonstrates a visual graph of how the pattern works, the dotten horizontal line in the middle represents the 0 value. Now what we've done is basically make the ink outlines flicker and adjust boldness so they aren't a constant black but rather different variations like in older cartoons and bodgy old televisions. This is just an effect that might give it a bit more realism (I guess some techniques which apply to photorealism can also be applied to cartoons!). 
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There's plenty more you can go on from here, these were just basic notes on how to go about this technique, from here you can make sub materials which form and refine the ink outlines and make the ink more eratic and animated ect. there possibilities are endless, just experiment! 

Allan McKay 
www.3dluvr.com/machette
